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With declining survey response rates, the Drop-Off/Pick-Up (DOPU) survey method has been suggested
as an alternative to mail, phone or internet modes. We use a major household DOPU survey to explore the
impacts of both implementation method and neighborhood context on survey response rates. The survey was
carried out in 23 neighborhoods in northern Utah chosen to represent distinctive configurations of
socioeconomic, demographic, land use, and built environments that comprise rural to urban residential
communities in the region. Overall, the survey achieved a 63.2 percent response rate, but this varied from 33
to 79 percent across our study neighborhoods. Contact and cooperation rates also differed widely across the
study locations. Response rate indicators are related to specific DOPU methods and to some characteristics of
housing and neighborhood characteristics.
For over a century social scientists have relied on the use of probability
sampling and surveys to gather information and make inferences about
characteristics, attitudes, and behaviors of larger populations of individuals,
households or organizations. To be most effective, probability sample surveys need
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to Utah State University, as part of the State of Utah EPSCoR Research Infrastructure Improvement
Award. Support was also provided by the Utah Agricultural Experiment Station Project #1189. Any
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not necessarily reflect the views of the National Science Foundation. Corresponding author: jackson-
smith.1@osu.edu; 330-202-3540; 134 Williams Hall, 1680 Madison Avenue, Wooster, OH 44691. 
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to draw a scientific sample from a sampling frame that has nearly complete
coverage of the target population and achieve high response or low refusal rates
from sampled units (Dillman, Smyth, and Christian 2014).
For most of the 20th century, face-to-face interviews were the most widely used
and ‘gold-standard’ approach to surveys, though telephone and mail modes aided
by random digit dialing and lower cost per response became much more common
over the last 40 years (Stern, Bilgen, and Dillman 2014). There is growing concern
among academic and governmental researchers that response rates to all three
modes of survey research have been declining (Baruch 1999; Baruch and Holtom
2008; Brick and Williams 2013; Groves 2006; Massey and Tourangeau 2013; Singer
2006). Tourangeau (2004) argues that changes in societal attitudes toward privacy
and confidentiality, the rise of telemarketers and cell phones, shifts in housing types
(e.g., more locked or gated homes), and demographic trends (an aging white
population and increasingly diverse young population) have combined to make face-
to-face and telephone survey modes, in particular, more difficult. 
Given these challenges, it is increasingly accepted that self-administered
surveys are likely to be a dominant mode for social science research in the coming
decades (Stern et al. 2014). There are a variety of modes for the delivery and return
of self-administered surveys. Beyond sending and returning surveys by mail, there
is growing interest in web- or email-based recruitment and survey administration,
though coverage problems can be more serious and response rates to web-surveys
have yet to match those attainable by mail surveys (Dillman et al. 2009; Messer and
Dillman 2011; Shih and Fan 2008). This paper uses a recent major Drop-Off/Pick-
Up (DOPU) survey to explore the impacts of both implementation method and
neighborhood context on the cooperation and response rates1 to a major household
survey.
The Drop-Off/Pick-Up Method
One less frequently used but promising mode of survey administration involves
the use of personal or hand-delivery of self-administered surveys to sampled units,
with either an in-person retrieval or use of postal mail to return completed surveys.
1For the purposes of this paper, we follow the guidelines of the American Association of Public
Opinion Research (2016) to distinguish between contact, cooperation, and response rates. Contact
rates are cases where some responsible housing unit member was reached. Cooperation rates are the
proportion of those eligible units who agreed to participate in the survey (whether or not they
actually responded by the end of the data collection). Response rates are the number of completed
surveys divided by the number of eligible reporting units in the sample.
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While more time and resource intensive than many other survey techniques,
variations on the DOPU method typically result in higher completion rates (Riley
and Kiger 2002; Steele et al. 2001), thus reducing potential problems associated
with nonresponse bias (Singer 2006). 
The DOPU method is based on social exchange theory in which personal
interactions provide a basis to stimulate norms of reciprocity and exchange that
increase the chances a respondent will accept and complete the survey (Cropanzano
and Mitchell 2005; Dillman et al. 2014). Personal interactions between the field staff
and the respondent can also allow them to address respondent questions and
concerns, and to adapt their ‘pitch’ to increase the saliency and leverage to boost
cooperation rates (Groves, Singer, and Corning 2000). This is usually accomplished
by having survey field staff repeatedly attempt to contact an eligible respondent at
each sampled address, when they can introduce themselves and personally explain
the importance of the study and the potential benefits to the respondent (Allred and
Ross-Davis 2011; Riley and Kiger 2002). Usually the field worker arranges to
return at a specific time and date to pick up the survey, which invokes both social
obligations and reduces the effort or transaction costs required to receive and
return the survey instrument (Steele et al. 2001). 
Variation in DOPU Methods
Because it involves actual visits to each sampled unit by field staff, the DOPU
method is more suited to situations where the target population is geographically
concentrated (often within a few neighborhoods, towns or counties). As such, it is
impractical for large-scale statewide or national surveys of the general population.
However, since it relies on field visits, it enables the research team to have personal
interactions with respondents (Riley and Kiger 2002), and provides an opportunity
to gather additional contextual information about the physical and social setting of
the study areas and can allow for geographic sampling when there is no reliable
sampling frame (Clark and Finley 2007; Steele et al. 2001). Additionally, when
many units on a sampling frame may not be eligible for the study, the DOPU
method can allow for screening of potential respondents to ensure they are eligible
before investing time and effort in administering the survey (Waight and Bath
2014). 
In practice, when used for surveys of households, DOPU survey practitioners
have used several different methods that could affect their ultimate contact, refusal,
and response rates. For example, studies have used a range of approaches to
prenotify the respondents about the study, including efforts to publicize the project
3
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in local media or through community leaders (Riley and Kiger 2002), mailing
advance letters (Stover and Stone 1974), and physical distribution of materials
(letters, cards, notes, or door hang-tags) to alert sampled residents about the project
either before first contact or when a contact is not made upon a first visit to a
sampled unit (Allred and Ross-Davis 2011; Steele et al. 2001). It is thought that
advance notification will help reduce suspicion about the field staff’s presence in the
neighborhood and can allow researchers to articulate the benefits of the project to
potential respondents (Riley and Kiger 2002).
Similarly, researchers have employed a range of practices to drop off their
surveys (Melevin et al. 1999). While most projects have instructed field staff to
make multiple attempts to contact a respondent (Lovelock et al. 1976; Krannich,
Greider, and Little 1985; Steele et al. 2001; Trentelman 2011), a few published
studies report making only a single attempt (Allred and Ross-Davis 2011; Olsen et
al. 1998). It is widely assumed that repeated attempts made at different times of day
and days of the week will provide greater opportunities to contact a potential
respondent personally. Moreover, because of the social exchange relationship
established when face-to-face contact is made, researchers have found that repeated
attempts to make personal contacts produce a significant gain in cooperation and
response rates (Allred and Ross-Davis 2011; Melevin et al. 1999). When a random
sample of adults is needed, some DOPU household surveys have required the
enumerator to randomly identify an adult in the household (often the person with
the most recent birthday). Researchers sometimes insist that their field staff return
later if that specific person is not at home when first contact is made (Steele et al.
2001); others allow their field team to give the survey to another adult to pass along
to the selected individual (Melevin et al. 1999). In either case, there is no way to
ensure that the selected individual completes the survey themselves.
When no contact has been made with a respondent, despite many attempts,
most DOPU studies have left copies of the survey, supporting materials, and a
prepaid mail return envelope (often in a clear plastic bag) on the front door handle
or another prominent place at the sampled residence (Allred and Ross-Davis 2011;
Smith, Krannich, and Hunter 2001). Others have mailed copies of the instrument
to the address of noncontact households (Melevin et al. 1999). Some researchers
have opted to replace noncontact households with nearby homes rather than
attempting other modes of contact (Krannich et al. 1985; Steele et al. 2001). The
effectiveness of these diverse approaches to reach non-drop-off households has yet
to be systematically compared in the published literature.
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Similar variability is seen in the methods used to retrieve surveys that had been
personally delivered by the field team. In the earliest reports of the use of this
method (Lovelock et al. 1976; Mangione, Hingson, and Barrett 1982; Melevin et al.
1999), researchers relied heavily on mail-back methods (e.g., drop off without
personal pickup). More recently, to reinforce the personal relationships and sense
of obligation established between the researcher and respondent, most DOPU
researchers recommend scheduling a specific time and date for personal pick-up of
the surveys by the field staff (Riley and Kiger 2002; Smith et al. 2001; Steele et al.
2001; Trentelman 2011). Comparisons of both approaches suggest that personal
contacts and pickups produce higher response rates (Allred and Davis 2011). When
repeated attempts personally to pick up a survey are unsuccessful, teams have either
left survey packets with mail-back envelopes on the door, or mailed new survey
packets to nonpickup households. 
Finally, some DOPU studies have used incentives and/or follow-up reminders
to encourage households to respond (Clark and Finley 2007). Incentives have
produced increased response rates in many mail and internet surveys (Church 1993;
Shaw et al 2001; VanGeest, Johnson, and Welch 2007), and were shown to increase
DOPU response rates in one early study (Melevin et al. 1999), yet have not been
used in the DOPU studies reported in the literature since 2000. Follow-up
reminders can include notes left on the door of the residence and postcards, letters,
and/or surveys mailed to the home. Most researchers have found that follow-up
reminders can be effective at improving returns, particularly for mailed surveys
(Allred and Ross-Davis 2011; Steele et al. 2001).
The Role of Demographic and Neighborhood Context
While differences in implementation methods have been explored as a source of
variation in DOPU and general survey research response rates, less attention has
been paid to the role of demographic, land use, and built environment contexts.
Stover and Stone (1974) found that respondents in upper-middle-class tracts had
significantly higher response rates than those from working-class tracts. These
findings confirm the broader research methods literature that has found biases in
survey coverage, contact or participation rates in favor of married, more highly
educated, and wealthier adults or households (Galea and Tracy 2007; Wigertz et
al. 2010). Residents who live in smaller nonfamily households, who are immigrants,
single, unemployed, and more mobile may be more difficult to contact and more
likely to refuse to participate in surveys (Feskens, Schmeets, and Hox 2012; Von
Goor and Rispens 2004). These patterns are consistent with the classic book by
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Goyder (1987) who argued that those survey methods often excludes the
perspectives of people who are more socially marginal, excluded, and isolated from
mainstream culture or society.
Meanwhile, Allred and Ross-Davis (2011) saw only minor differences in
response rates from a DOPU study conducted across a diverse set of land use
settings (forested, agricultural, and mixed). Although some early DOPU studies
were done in urban areas (Mangione et al. 1982; Stover and Stone 1974), nearly all
of the published DOPU studies over the last 20 years have focused on rural and/or
small town contexts (Allred and Ross-Davis 2011; Brehm, Eisenhauer, and
Krannich 2006; Riley and Kiger 2002; Smith et al. 2001; Steele et al. 2001; Waight
and Bath 2014). Differences in the social and built environments along the rural to
urban gradient have been linked to various forms of helping behaviors, with a
widely cited meta-analysis showing that highly urban contexts can be associated
with reduced rates of ‘helping’ (Steblay 1987). More recent work has called these
findings into question and showed that population density (per se) is less important
than social network ties or indicators of social disorganization such as crime rates
and environmental problems (Hooghe and Botterman 2012). Analyses of the
relative effectiveness of the method across these different contexts, and the ability
of the DOPU household survey approach to be deployed in situations where
housing structures are locked or inaccessible are rare.
It is not clear whether systematic differences in survey response rates across
neighborhoods or regions reflect simply the different attributes of residents
(compositional effects) or result instead from social structures or processes that
mediate the propensity of individuals to respond to requests to participate in survey
research (contextual effects). In one of the only published studies of its type, Van
Goor, Jansma, and Veenstra (2005) used a multi-level model to explore whether
differences in response rates across 14 neighborhoods in a single city could be
explained by indicators of social disorganization at the neighborhood level. Social
disorganization was hypothesized to reduce trust and social norms associated with
helping behaviors and presumably, cooperation with surveys. They found that
individual-level characteristics explained nearly all of the variation in the likelihood
of response, with little support for the idea that levels of social disorganization
exercised an independent contextual effect.
The Utah’s Water Future Survey
Utah is currently engaged in broad political discussions at multiple scales to
assess the need for policy changes and public investments to meet future water
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needs. Northern Utah is the most highly urbanized and fastest growing region of
the state and the effects of projected climate change will likely place additional
stress on current water supply systems. As the state charts its water future, decision
makers are interested in what citizens think about water issues and what they are
willing and able to do to help stretch limited supplies in the face of growing
demands. Additionally, holistic understanding of the water system in Utah requires
better understanding of the perceptual orientation, behavioral propensities, and
sociostructural characteristics of household water users (Hale et al. 2015).
To meet these needs, our team conducted a lengthy 16-page household survey
with roughly 200 questions (titled “Utah’s Water Future”) in the summer of 2014.
The survey was part of a larger interdisciplinary research effort (iUTAH) designed
to provide scientific information on the hydrology, ecology and human aspects of
coupled water systems in the diverse population centers along the western edge of
the Wasatch Mountain range.2 As part of this effort, a team of social science, policy,
and planning researchers from Utah State University, the University of Utah, and
Weber State University designed a household survey that was administered using
a DOPU methodology in the summer of 2014. The survey was designed to gather
information from diverse residential households about household water
management behavior and decision-making, and to document people’s perceptions,
concerns and priorities concerning local and state water issues and water policies. 
The scale of the project provided an opportunity to assess the effectiveness and
fiscal costs of the DOPU method across a diverse set of residential contexts. We
also employed a range of strategies to obtain responses where a successful drop-off
or pick-up was not made, and learned about which of these approaches were most
effective. Finally, because we used a clustered random sampling process by first
selecting neighborhoods with specific attributes, then randomly selecting individual
residential units, the project provides an opportunity to explore how neighborhood
characteristics might affect the success of the DOPU methodology. 
METHODOLOGY
Selection of Study Areas
A particular goal of the overall project was to explore the role of local social,
institutional, and policy contexts in explaining variation in individual household
residential landscaping and water use behaviors and decisions. To capture variation
2iUTAH stands for (innovative Urban Transitions in Aridregion Hydro-sustainability) and is
a Track I NSF-EPSCoR funded project; for more background, see www.iutahepscor.org. 
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in context, the Utah’s Water Future Survey was administered in 23 different
neighborhoods across 12 cities in three counties. 
Households were sampled using a three-stage cluster sampling approach.
Initially, three study counties (Cache, Salt Lake, and Wasatch) were chosen to
represent a gradient of population density, housing types, and rural/farm versus
urban land uses (Table 1). The three counties where the surveys were carried out
collectively account for more than 42 percent of the total Utah population (Figure
1). Each county is bounded by mountain ranges and public lands that create well-
defined valleys in which nearly all private land, agriculture, and urban areas are
found. These valleys also have unique historical patterns of development that have
created distinctive land use patterns, built environments and social and cultural
landscapes.
Cache County and Wasatch County are notable for having small and moderate
sized municipalities within a largely agricultural landscape. Excluding federal land
area and open water, more than 85 percent of Cache County and 54 percent of
Wasatch County are in irrigated or nonirrigated agricultural land use. The
population in both counties is roughly 85 percent non-Hispanic white, about a third
of adults have a 4-year college degree, and neighborhoods are dominated by family
households. Cache has a significantly younger population than the other study
areas, and has a lower median household income and higher poverty rate. By
contrast, Wasatch residents have the highest median household income and lowest
poverty rate of our three study counties. Housing in Cache County consists of
roughly 68 percent single-family detached homes and about 35 percent of occupied
housing units are rented, compared with 82 percent and 25 percent, respectively in
Wasatch County. Wasatch is among the fastest growing counties in the US,
increasing by 46 percent between 2000-2010. Median home values are much higher
than in other areas, partly because Wasatch County is a popular amenity
destination (and nearly a quarter of houses are seasonally occupied).
Salt Lake County contains more than 37 percent of the state’s residents, and Salt
Lake City comprises roughly 20 percent of the county’s population. Most of the
nonfederal land area of the county is urbanized with six of the 10 largest cities in
the state, and there is little remaining agricultural land use, most of which is less
productive nonirrigated land. Salt Lake City has maintained a stable population for
several decades, though it has become increasingly diverse as immigrant and
refugee populations are concentrated in the capital city. Salt Lake City has both the
most educated population, but also the lowest median household income and highest
poverty rate among the study areas. The city has the smallest average household
8
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 Overall land area (sq. miles) . . 1,172 807 112 695 1,205 0.1 3.5
 NFNWa land area (sq miles) . 332 345 111 234 58
 Pct. NFNWa land area . . . . . . 28.3 42.8 99.4 33.7 4.8 59.0 100.0
 Of NFNW land:
 Pct. ag. land use . . . . . . . . . . . . 85.1 17.4 12.9 19.6 54.0 0.0 65.4
 Pct. urban land use . . . . . . . . . 14.9 82.6 87.1 80.4 46.0 31.7 98.6
DEMOGRAPHICSb
 Pop. 2010 . . . . . . . . . . . . . . . . . 107,078 1,029,655 186,440 843,215 22,176 647 7020
 Pop. growth rate 2000-10. . . . 17.2 14.6 2.6 17.7 45.8 n.a. n.a.
 Pop. density (NFNW). . . . . . . 322.5 2,980.7 1,679.2 3,597.2 382.2 1,058.4 8,389.5
 Median age . . . . . . . . . . . . . . . . 25.5 30.8 30.9 30.8 31.6 23.8 39.6
 Pct. non-Hispanic White . . . . 85.5 74.0 65.6 75.8 84.2 30.8 94.6
 Adults with B.S. degreec . . . . . 35.8 31.3 42.1 28.9 34.4 13.7 70.1
 Median hh. incomec . . . . . . . . . $50,367 $61,446 $45,833 $64,898 $65,582 $23,636 $100,754
 Indv. poverty ratec . . . . . . . . . . 15.8 12.9 20.9 11.1 8.2 0.0 50.2
 Mean hh. size . . . . . . . . . . . . . . 3.1 3.0 2.4 3.2 3.2 1.9 4.1
 Pct. family hhs.. . . . . . . . . . . . . 76.2 70.8 52.5 75.9 79.9 32.5 92.1
HOUSING
 Pct. single detached. . . . . . . . . 68.3 64.0 48.1 68.5 82.0 21.9 98.4
 Pct. rental units . . . . . . . . . . . . 34.7 32.7 51.6 27.5 24.9 4.4 85.5
 Pct. seasonal units . . . . . . . . . . 1.9 0.9 1.1 0.9 24.2 0.0 42.8
 Median home value . . . . . . . . . $189,300 $231,200 $235,200 $230,316 $304,300 $120,100 $446,200
NOTES:aNFNW is non-federal non-water land area (e.g., land area that is not federally managed); bDemographic data from 2010 Census of Population, unless
otherwise noted; cData from 2009–2014 American Community Survey.
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FIGURE 1. MAP OF UTAH WITH STUDY COUNTIES HIGHLIGHTED. 
SOURCES: http://www.agrc.utah.gov; http://doc.arcgis.com/en/living-atlas
size and families are less common; almost half households consisting of homes with
single residents or with two or more unrelated adults. More than half of the
housing stock consists of multi-unit dwellings and most housing units are rented.
By contrast, the communities in the rest of Salt Lake County are often less diverse,
10
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wealthier, and dominated by new developments of homeowners and family
households.
Within each of the three counties, specific neighborhoods were selected to
represent a particular combination of land use, land cover, built environment,
household structures, residential properties, sociodemographic attributes, water
infrastructure, climate characteristics and policy context. Neighborhoods were
characterized through a detailed analysis of neighborhood types present in the
region that drew upon a wide range of publicly available data aggregated to Census
Block Groups (CBGs)3. Study neighborhoods were selected to represent good
examples of each of the most important neighborhood types found among the
urbanizing or urbanized areas of Northern Utah (see range of attributes on right
side of Table 1).
The study neighborhoods are all embedded within one of 12 cities or
municipalities. This enables us to explore the role of city-level water policies, prices,
and programs in explaining variation in individual household water attitudes and
behaviors. In each county, two or more neighborhoods were sampled to represent
different areas within the largest municipality (Logan City, Salt Lake City, and
Heber City, respectively), and single neighborhoods were chosen to represent
smaller cities. In the analysis below, we compare results in each of the three study
counties/valleys, but because the capital city is more demographically mobile,
socioeconomically challenged, ethnically diverse, and politically liberal than the rest
of the state, we disaggregate the findings from Salt Lake City from the remaining
municipalities in Salt Lake County.
Household and Respondent Selection
More than 4,000 housing units were randomly sampled from county and city
property tax rolls in the 23 study neighborhoods (approximately 180 households
per neighborhood). Multi-unit dwellings were verified through field reconnaissance,
and sample frames were constructed to allow equal probability of selection for all
households no matter the size of the structure.
The survey was designed to be completed by an adult age 18 and over with
general knowledge about the household’s water use and decisions. Some questions
pertained to activities of the household unit and represented household-level data
3Details of methods used to construct our typology of neighborhoods can be found in Jackson-
Smith et al. (2016).
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whereas other questions asked about opinions and perspectives on water issues and
represented individual respondent-level data. 
Implementation Methods
This survey was implemented using a DOPU method. As noted above, the
DOPU method used in previous studies has involved a range of approaches. Our
effort, as in most DOPU surveys, involved trained field staff approaching sampled
housing units repeatedly until a face-to-face contact was made with an eligible
adult. A survey packet was dropped off when such contact was made and repeated
attempts were made by the field staff to pick up the survey from the residence
manually. In our case, we also experimented with different mail-back options for
cases where a successful drop-off or pick-up was not accomplished.
A total of 15 graduate and undergraduate hourly employees from several area
universities were hired and trained to carry out the survey. Training involved
classroom review of the fieldwork materials and methodology, role-playing
exercises, and a practice field session in a nonsampled neighborhood. In addition,
several iUTAH graduate students, the lead faculty members, and a postdoctoral
researcher were trained and participated in fieldwork to oversee the work of the
field teams and to provide additional labor to the effort. Teams worked in groups
of 3-4 in each neighborhood, with staggered schedules that allowed the team to
vary the time of day and days of the week to approach households. Each team
generally worked a total of eight days in a study neighborhood. The survey was
made available in both English and Spanish, and we also deployed bilingual field
staff in neighborhoods where census statistics indicated the presence of many
Spanish-speaking residents. We attempted to publicize the project through local
media and contacted local police to alert them about our field staff’s presence before
initiating work in any neighborhood.
Field staff relied on printed sampling maps and field tracking cards to find and
track the progress of each sampled residential unit. Field tracking cards recorded
the time and date of every contact, drop-off, or pick-up attempt. They also provided
an opportunity for field staff to record information about their interactions with
residents, to make notes to describe the dwelling and front-yard landscaping, and
to provide directions for other fieldworkers to find the property.
Field staff were trained to visit each sampled address repeatedly until someone
personally contacted a qualifying adult at their door. They also tried to visit
households at different times of day and days of the week to increase chances of
finding a person at home. Though we began fieldwork at 9:00 A.M. most days, we
12
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noticed that we had more success in making contacts in the evenings and thus
focused our most intense labor effort in the after-school hours. Across the entire
project, 49 percent of all successful drop-offs occurred between 5:00 to 9:00 P.M.,
and another 18 percent were between 3:00 and 5:00 P.M. 
If they did not make contact at the first visit, our field staff left an informational
preprinted hangtag on the door of the house. When they did contact a qualifying
adult, field staff explained the survey and, if the adult agreed to participate, we left
a survey packet for self-completion by the contacted adult. The survey packet
included a cover letter, copy of the survey, a return envelope, and background
information about the project with a description of anticipated risks and benefits
required by our Institutional Review Board (IRB) for the Protection of Human
Subjects. The survey and cover letter included instructions on who should fill it out,
but instructions were also orally communicated at the door. Although financial
incentives have been shown to increase response rates, particularly in mail surveys
(Massey and Tourangeau 2013; Mercer et al. 2015), fiscal and logistical limitations
prevented their use in this project.
Before leaving, field staff arranged with the respondent to stop by again to pick
up the completed survey at a particular time usually within a day or two, but
sometimes within a few hours. The survey packet was contained in a plastic bag and
respondents were encouraged to seal their completed surveys in the envelope and
hang them in the bag on their front door to enable the field team to pick it up easily.
If surveys were not hanging on the door at the agreed upon time, a field team
member would knock and ask the residents if they had it completed. If a person
were home, we typically rescheduled the pickup time. If not, the field staff left a
handwritten reminder using a door hanger on the front of the home with an
estimated day and time we would return. Drop-off dates and times and records of
each attempt to pick up the survey were noted on the field tracking cards for each
sampled address.
Intensity of effort. The field tracking cards recorded information about every visit
to a sampled address by any member of the field team. Across the entire sample, we
made an average of 3.27 visits to each sampled unit (median = 2.0) and made 2.83
attempts to pick up surveys at households where a drop-off had occurred (median
= 2.0). Among the subset of units where a successful pickup occurred, it took an
average of 2.26 days to pick up a survey (median = 1.0).
Mail-back options for unsuccessful pickups. As we note below, most surveys that
were successfully dropped off were later picked up in person by a member of the
field team. However, sometimes the team made multiple unsuccessful attempts to
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pick up a survey that had been successfully dropped off. In such cases, on the last
day of fieldwork in a neighborhood, a special cover letter, prepaid return envelope,
and a new copy of the survey were left in a bag on the front door for the respondent
to use to return their survey by mail. About two weeks after leaving the bag on the
door, a reminder postcard was mailed to the address. In a few cases, we did not
leave a packet on their door, but mailed them a full survey packet from our office,
followed by a reminder postcard.
Mail-back options for unsuccessful drop-offs. Sometimes the field staff was never
able to contact an adult at a sampled residential address. When access to a door was
possible, but no adult was contacted after multiple attempts, we experimented with
alternative methods to allow mail responses. In roughly half the cases, we left a final
survey packet with a customized cover letter and prepaid business reply envelope
on the door, then sent a postcard reminder 1-2 weeks later. In other cases, we
mailed a single survey packet to the sampled address from our office, followed by
a postcard reminder 1-2 weeks later.
Full mail surveys to ‘no access’ housing units. In some communities, we found
several housing units where field staff were unable to reach a front door to initiate
contact with a resident. Examples include gated neighborhoods posted to prohibit
soliciting, condominium or apartment complexes with keypads or locked front gates
or security doors, and properties with padlocked yard gates and/or intimidating
dogs in the front yard. In these cases, the survey was administered using a standard
five-wave mail survey method involving mailings of three separate survey packets,
with reminder postcards sent between the survey packets. The survey packets
contained modified cover letters, the IRB information sheet, a copy of the survey,
and a prepaid return mail envelope. Cover letters and reminder postcards included
contact information for the project leader and used increasingly urgent language
to highlight the importance of the project and to encourage the household to
respond (Dillman et al. 2014). Since very few households who we contacted in the
DOPU sample elected to use the Spanish language instrument (n=41), we only
included English language versions of the surveys in the mailings. In
neighborhoods with higher proportions of Hispanic residents, however, we did
include a Spanish language insert that provided background and our email and
phone contact information where they could request a Spanish version if they
wanted.
Disqualified households: Although we worked from official property tax lists and
maps that code parcels by land use type, some randomly-sampled housing units
were nonresidential properties or vacant when the field staff visited (Table 2). In
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these cases, the sampled units were dropped from the study. Through this
procedure, 7.7 percent of the sampled housing units were deemed ineligible (most
because of being vacant). No replacements for these ineligible housing units were
selected.
Statistical Analysis
Below we report a series of descriptive and bivariate statistics that present
evidence of contextual and methodological factors that might explain variation in
response rates across our respondents and study neighborhoods. To assess whether
neighborhood attributes were systematically related to survey response rates, we
also estimated a multi-level mixed model to predict the likelihood of responding to
the survey. Because respondents from the same neighborhood share common values
on measures of neighborhood characteristics, the use of traditional linear or logistic
regression models is inappropriate since assumptions of independent observations
cannot be maintained. Multi-level analysis provides statistical modeling tools that
are more appropriate for data with this nested or hierarchical structure (Hox 2002). 
We have limited information about the individual or household characteristics
of nonrespondents, and thus were constrained to using measures of a few known
attributes for all of our sampled addresses. In the models reported below, we used
two dummy variables to capture sampled housing units that were in the following
types of buildings: (a) duplexes or triplexes, and (b) multi-unit dwellings with four
or more units. The residual category represents those living in single detached
housing units. We also included three dummy variables to capture aspects of our
fieldwork methodology: (a) whether we contacted an adult at the address; (b)
whether they agreed to take a survey if contacted; and (c) if unable to be contacted,
whether we left a survey packet on their door. The residual category was
noncontacted households who received a survey packet through the mail.
Finally, we used four measures in our models to capture neighborhood
characteristics that could theoretically be linked to systematic differences in
response rates across our study areas: (a) housing density (number of units per
square kilometer); (b) percent of adults who identify as non-Hispanic whites; (c)
percent of occupied rental housing; and (d) individual poverty rate. The last
measure (poverty rate) was logged to account for skewness in the distribution
across our study neighborhoods. All four measures were based on recent estimates
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of census-block group characteristics using the 2009-2014 5-year estimates from the
American Community Survey.4
RESULTS
Overall Response Rate Performance
Survey participation rates in our project were high, though lower than observed
in many published DOPU studies cited above. The overall response rate was 62.3
percent of the sampled occupied housing units (Table 2). This reflects a total of
2,411 usable respondents from a total sample frame of 3,871 eligible housing units.
Comparisons of respondent demographic characteristics with U.S. Census estimates
for each study area illustrate that the respondent sample closely tracked
neighborhood characteristics on most measures (household size, income,
racial/ethnic mix, tenure), but over represented older adults, women, and people
with higher levels of formal education (Endter-Wada et al. 2015). 
Response rates varied by study county or ‘valley’. The highest response rate
(72.7 percent) was observed in Cache County, with 63.2 percent in Wasatch County,
and 55.7 percent in Salt Lake County (lowest in Salt Lake City, higher in the other
municipalities in the county). A sample of this size provides estimates of population
characteristics for the combined three study counties with an accuracy of ± 2
percent. Samples within each county were large enough to be accurate to estimate
household and adult characteristics within ± 3.2 to 5.5 percent.
Response rates also varied by individual neighborhood. Three of our 23
neighborhoods had response rates below 50 percent, and seven neighborhoods had
response rates more than 70 percent. The most highly urbanized neighborhoods
with more renters and large multi-unit dwellings had the lowest response rates.
This is explored in more detail below.
The surveys included 200 common questions across all 23 neighborhoods, none
of which included open-ended responses. Item nonresponse rates averaged 3.9
percent across the entire survey sample, but ranged between 2.0 and 8.0 by
neighborhood (with only a modest -0.31 correlation between overall unit response
rate and average item nonresponse across the 21 neighborhoods). This compares
favorable with item nonresponse rates for mail and web surveys in recent years
(Lesser, Newton, and Yang 2012; Messer, Edwards, and Dillman 2012). Only seven
items out of 200 questions had item nonresponse rates more than 8 percent. The six 
4Two other measures were explored but rejected because of problems with multicollinearity:
percent of adults with 4 year college degrees, percent of households that were family households.
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sample size . . 1,335  1,200  1,100  560  4,195  
Ineligible hh. units 96  98  64  66  324  
Vacant units. . . . . 73  91  61  35  260  
Business or other
non-residential
property . . . . . 5  2  1  22  30  
No building at
address . . . . . . 18  3  2  9  32  
Duplicate address 0  2  0  0  2  
Adjusted hh.
sample frame . 1,239  1,102  1,036  494  3,871  
Useable responsesa 902  591  606  312  2,411  
Response rate . . . 72.8%  53.6%  58.5%  63.2%  62.3%  
2014 census pop.b  
 Households . . . . . 35,375  73,642  270,447  7,602  387,066  
 Adults . . . . . . . . . 118,343  191,100  900,642  27,714  1,237,799  
Accuracy of sample estimatesc  
 Households. . . . . ± 3.2%  ± 4.2%  ± 4.0%  ± 5.4%  ± 2.0%  
 Adults . . . . . . . . . ± 3.3%  ± 4.3%  ± 4.0%  ± 5.5%  ± 2.0%  
NOTES:a Includes 2,206 responses returned via standard DOPU field pickups as well as 205 returns
through the mail (see discussion below); b County total for Cache and Wasatch Counties,
Salt Lake City population, and Salt Lake County population minus Salt Lake City residents.
Estimate from 2014 American Community Survey; cAccuracy of estimates for population
characteristics in each area based on number of respondents.
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highest items were missing between 9.4 and 10.2 percent and all related to the same
matrix question about familiarity with different types of flooding impacts at the
community scale. The question asking for household income (using five answer
categories) was left blank by 7.9 percent of respondents.
Response by Methodology
Just more than 4 percent (159) of the sampled housing units were inaccessible
to our field staff and these received the full 5-wave mail survey methodology (Table
3). This was most common in a few of the Salt Lake County neighborhoods. Among
the remaining 3,712 housing units, we contacted adults nearly 91 percent of the
time, and 87 percent of these adults agreed to fill out the survey. The contact and 

















frame . . . . . . . . . . . . . 1,239  1,102  1,036  494    3,871   
No Access Units –
resorted to full mail
survey method . . . . . 4 93  62  0    159   
Pct. inaccessible . . . . . . . 0.3% 8.4%  6.0%  0.0%    4.1%   
DOPU sample frame . . . 1,235 1,009  974  494    3,712   
Contact made at door . . . 1,180 873  878  438    3,369   
Pct. contacted . . . . . . . . . 95.5% 86.5%  90.1%  88.7%    90.8%   
Declined at door . . . . . . . 77 97  121  49    344   
Agreed to do survey . . . .  1,103   776   757   389     3,025   
Cooperation rate: %
adults contacted who
agreed . . . . . . . . . . . . 92.3% 84.9%  83.6%  86.3%    87.4%   
No contact made . . . . . . . 236 366  238  137    977   
Final packet1 left on door 55 96  25  4    180   
Final packet1 sent
through mail . . . . . . 0 40 71  52    163   
NOTE: 1Packet includes cover sheet, survey, and Business Reply Envelope (BRE) to return survey
through the mail.
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cooperation rates were highest in Cache County neighborhoods where we reached
adults at more than 95 percent of the addresses, and had a 92 percent cooperate
rate. Overall, Salt Lake County neighborhoods had the lowest contact rate (87-90
percent), and contacted adults agreed to fill out a survey at a lower rate (84-85
percent). Wasatch County contact rates were similar (89 percent) with cooperation
rates just more than 86 percent.
When contact with a resident could not be made, we left complete survey
packets in bags on the doors of 180 households. As the project proceeded, we
noticed that few of these surveys were being returned, so we shifted our approach
to send survey packets through the mail to households where there had been no
contact during fieldwork. This also allowed us to assess which approach might yield
better response rates.
As noted on Table 4, among the 3,025 households where a survey was dropped
off to an eligible adult, we collected surveys from 2,206 (73 percent). The highest
pickup rate was seen in Cache County (78 percent), while the lowest was seen in
Salt Lake City (67 percent). When we were unable to pick up a dropped-off survey
(after many attempts), we left a full replacement survey packet on the door of the
respondent with a note to mail in their completed survey using a provided business
reply envelope (BRE). Roughly 20 percent of these people ended up returning a
survey in the mail (ranging from 17 percent in Salt Lake City to 25 percent in
Wasatch County).
Where no contact was ever made, it appears that leaving surveys on the door
of households worked less effectively than mailing one copy of the survey with a
business reply envelope to these addresses from our office. Overall, we received 19
percent of the mailed surveys back, compared with 6 percent of the survey packets
left on their door. These rates were similar across the different study areas,
suggesting that mail is consistently a more effective option.
When the various modes of response are combined, we find that the DOPU
method (excluding the no-access households) achieved a 63.9 percent response rate.
The higher rates of contact, agreement, and pickups in Cache County created an
overall response rate of almost 73 percent. Simultaneously, lower rates of contact,
agreement, and pickup in Salt Lake City combined to generate a response rate of
just more than 56 percent in that municipality. The remaining Salt Lake County
and Wasatch County communities fell in the middle range (61 to 63 percent).
The full multiwave mail survey used for the ‘no access’ households achieved a
total response rate of 25.2 percent. This was consistent in all study areas in Salt
Lake County where access was the biggest problem.
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DOPU overall . . . . . . . . . . . . 1,235 1,009 974   494    3,712   
Dropped off . . . . . . . . . . . . . . 1,103 776 757   389    3,025   
Picked up . . . . . . . . . . . . . . . . 860 516 549   281    2,206   
Pct. Dropped off & picked up 78.0% 66.5% 72.5%   72.2%    72.9%   
DOPU mail returns
DO but no PU-BRE packet1
left . . . . . . . . . . . . . . . . . . 179 227 142   80    628   
    Returned . . . . . . . . . . . . . . 37 39 28   20    124   
    Response rate . . . . . . . . . . 20.7% 17.2% 19.7%   25.0%    19.7%   
No DO - BRE packet left . . . 55 96 25   4    180   
    Returned . . . . . . . . . . . . . . 3 3 0   4    10   
    Response rate . . . . . . . . . . 5.5% 3.1% 0.0%   100.0%    5.6%   
No DO-BRE packet sent
through mail . . . . . . . . . . 0 40 71   52    163   
    Returned . . . . . . . . . . . . . . n.a. 10 14   7    31   
    Response rate . . . . . . . . . . n.a. 25.0% 19.7%   13.5%    19.0%   
Overall DOPU returns
Picked up . . . . . . . . . . . . . . . . 860 516 549   281    2,206   
Returned in mail . . . . . . . . . . 40 52 42   31    165   
Total DOPU returned . . . . . 900 568 591   312    2,371   
Overall DOPU response rate 72.9% 56.3% 60.7%   63.2%    63.9%  
No Access Mail Survey  
Initial Sample Frame . . . . . . 4 105 73   0    182   
Disqualified . . . . . . . . . . . . . . 0 12 11   n.a.    23   
Adj. Sample Frame . . . . . . . . 4 93 62   n.a.    159   
Surveys Returned . . . . . . . . . 2 23 15   n.a.    40   
No Access Mail Survey
Response Rate. . . . . . . . . 50.0% 24.7% 24.2%   n.a.    25.2%   
NOTE: 1Includes 20 Business Reply Envelop (BRE) packets that were handed to respondent at the
door at last PU attempt (5 percent of which were returned) and 13 that were mailed to
household (7.7 percent of which were returned).
20
Journal of Rural Social Sciences, Vol. 31 [2019], Iss. 3, Art. 3
https://egrove.olemiss.edu/jrss/vol31/iss3/3
DROP-OFF/PICK-UP METHODOLOGY 55
Influence of Housing Type on Response Rates
Because our sample frames provided information about the type of housing for
each sampled unit, we could examine the impact of housing type on response rates.
Single-family detached homes had the highest overall response rate, with lower
rates for units in duplexes and triplexes (Table 5). Larger buildings with more than
three units comprised nearly 20 percent of our sample, but had the lowest response
rate with less than half providing a useable response. These included major
apartment complexes, public housing projects, private condominiums, and
townhouses.






Original sample 3,113    237    54   791    4,195    
Disqualified . . . . 200    41    8   75    324    
Adj. Sample . . . . 2,913    196    46   716    3,871    
Pct. of adj.
sample . . . . . 75%    5%    1%   18%    100%    
Return by pick-
up . . . . . . . . . 1,767    113    28   298    2,206    
Return by mail 158    6    2   39    205    
Total returns . . . 1,925    119    30   337    2,411    
Overall response
rate . . . . . . . . 66.1%    60.7%    65.2%   47.1%    62.3%    
Influence of Neighborhood Context on Response Rates
Based on the qualitative experiences of our field teams working across the 23
study neighborhoods, we observed a general pattern in which our efforts to contact
and secure agreements from adults were more effective in smaller and less densely
populated municipalities dominated by single-family homeowners. To explore
whether these differences systematically reflect variation in these neighborhood
characteristics across our study sites, we used bivariate correlations and multi-level
binary logistic regression models to explore the associations between response rates
and a set of individual-level indicators of respondent housing types and fieldwork
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methodologies, and neighborhood-level measures of housing, household, and
socioeconomic contexts. 
Initially, we estimated simple correlations between selected neighborhood
attributes and neighborhood-level response rates for 22 of our neighborhoods5 to
see if patterns observed in the field were consistent with the results. We found
moderate negative associations between response rates and neighborhood-level
measures of the density of housing units and resident poverty rates. We found
modest positive associations between neighborhood response rates and the
proportion of adults who are non-Hispanic whites and percent living in households
with a family structure.
Because our data are nested, multi-level generalized linear models provide a
more robust method to assess the presence and significance of neighborhood-scale
variables in predicting response to the survey. Estimates of odds-ratios associated
with each individual and neighborhood-level variable are presented in Table 6.
Overall, the results suggest that neighborhood effects are significant and a multi-
level model is warranted. Specifically, the estimated random effects coefficients in
all three models are statistically significant and the likelihood ratio tests suggest
that the multi-level model is better fit than a simple logistic regression model.
Substantively, about 5 percent of the overall variance in response propensity occurs
between neighborhoods (as indicated by the ICC statistic for the null model). When
individual level factors to capture type of housing and survey methods are included
in the model, the overall model is significantly better and the unexplained
neighborhood level variance is cut nearly 40 percent. The final model includes four
measures of neighborhood-level attributes. This model is statistically significant,
fits the data modestly better than the previous model (based on deviance and AIC
statistics, but not BIC), and explains about half the remaining neighborhood-level
variance.
Substantively, the model suggests that type of housing has a systematic impact
on the likelihood of responding to the DOPU method in our study area. Controlling
for whether a person could be contacted, whether they accepted the survey, and how
noncontact households received a final survey packet, residents of multi-unit
housing were 35-45 percent less likely to respond than people living in detached
single-family houses. The substantive significance of the three survey methods 
5Twenty-two of our 23 neighborhoods were used in the correlation analysis and regression
models. One of our study neighborhoods was dropped because its boundaries did not follow census
block group boundaries and neighborhood characteristics on all measures were not available.
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TABLE 6. ESTIMATED ODDS-RATIOS IN MULTI-LEVEL BINARY LOGISTIC









Intercept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.76*** 0.26*** 0.14***
Individual-level
  Duplex or triplex . . . . . . . . . . . . . . . . . . . . . 0.65** 0.66*
  Larger multi-unit dwelling . . . . . . . . . . . . . 0.56*** 0.54***
  Successful contact . . . . . . . . . . . . . . . . . . . . . 0.02*** 0.02***
  Successful dropoff . . . . . . . . . . . . . . . . . . 611.39*** 615.06***
  Non-contact HH BRE left on door. . . . . . . 0.29** 0.29**
Neighborhood-level
  Housing density (units/km2). . . . . . . . . . . . 1.00
  % Non-Hispanic white . . . . . . . . . . . . . . . . . 2.51*
  % Occupied housing that is rented . . . . . . . 1.71
  Individual poverty rate (logged). . . . . . . . . 0.87*
Random Effects . . . . . . . . . . . . . . . . . . . . . . . .
Random effects coefficient . . . . . . . . . . . . . . . 0.16 0.10 0.05
LR test vs logistic regression . . . . . . . . . . . . 82.21*** 24.99*** 8.27**
Residual Intraclass Correlation (ICC) . . . . . 0.05 0.03 0.02
% reduction from previous model. . . . . . . . . -0.38 -0.49
Indicators of Model Fit
Wald chi-square . . . . . . . . . . . . . . . . . . . . . . . 394.8*** 406.6***
Deviance (-2LL) . . . . . . . . . . . . . . . . . . . . . . . 4694.8 3390.2 3380.7
Deviance statistic . . . . . . . . . . . . . . . . . . . . . . -1304.6*** -9.5*
AIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4698.8 3404.2 3402.7
BIC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4711.2 3447.6 3470.9
NOTES: BRE = business reply envelope; *p#0.05; **p#0.01; ***p#0.001
variables needs to be interpreted as a package. In other words, sampled households
who were contacted and agreed to do the survey were 15 times more likely to
respond (.024*611.39 = 14.9) than people who were not able to be contacted.
Among those who were not contacted in person, receiving a survey packet on their
door was associated with a 70 percent lower propensity to respond than noncontact
households who received a survey packet in the mail. 
At the neighborhood scale, two variables were significant. Residents in
neighborhoods with higher fractions of non-Hispanic white adults (e.g., less ethnic
and racial diversity) were much more likely to respond, while areas with higher
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poverty rates were less likely to respond, holding other factors constant. After
controlling for individual respondent housing type, we did not find evidence that
housing density or increased rental housing at the neighborhood scale were
systematically related to response to the survey.
Response Rates and Survey Costs
The Utah Water Future Survey represented a major investment of time and
money for the iUTAH project. Cash costs totaled just more than $73,500, which
included $52,625 in hourly labor (nearly all for field staff and supervisors, but also
including about $1,000 for data entry). We spent $13,500 for supplies, including
$11,000 to print letterhead, envelopes, hangtags, tracking cards, reminder
postcards, and surveys, $1,200 for other supplies (clear plastic bags to hang on
doors, magnetic name tags and polo shirts for field staff, and mailing labels), and
$1,300 in postage ($200 for returned business reply envelopes, with the remainder
for outgoing mailings). Finally, we spent $7,500 for travel costs, mainly for mileage
and hotel reimbursement for field staff that needed to travel for multiple days
outside their home valley (e.g., Logan students or faculty working in the Salt Lake
Valley and all staff while data collection took place in the Heber Valley). We did not
reimburse field staff for travel to and from field sites when they worked in their
home valley, which comprised most of the labor effort, but recruited staff on the
understanding that they would absorb the cost of getting to and from the field sites
on their own. We did not have to pay for any of our sampling lists as these were
acquired from city or county tax assessors or public utility offices. 
These cash costs do not include the value of in-kind labor contributions by two
faculty supervisors and two graduate students who were already fully funded on the
iUTAH project. These in-kind labor costs are estimated to be worth an estimated
additional $20,000 during the field data collection season. Compared with other
projects implemented by faculty leading the effort, the relative contributions of in-
kind effort for the DOPU survey were probably double (per sample point) to those
involved in mail surveys.
We spent nearly $75,000 overall (more than $50,000 for labor), resulting in a
net cash cost of roughly $18 per originally sampled household and $30 per
completed survey. This compares to roughly $7 to $10 per sampled household, and
$12 to $24 per completed survey that characterizes several other major household
surveys implemented by the authors using standard multi-wave postal mail modes
in recent years. Because we devoted similar amounts of time and effort to each
neighborhood, variation in the contact, cooperation, and response rates at the
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neighborhood level led to estimated costs per respondent that ranged from $23 to
$60, with most clustering between $25-$35 (Figure 2).
FIGURE 2. ESTIMATED TOTAL CASH COSTS PER RESPONDENT BY NEIGHBORHOOD
(OVERALL COST REPRESENTED BY SOLID HORIZONTAL LINE).
SUMMARY AND CONCLUSIONS
Most recent examples of published uses of the DOPU method have focused on
rural or small town settings. Our project showed that this approach can work
effectively in a wide range of rural and urban neighborhoods. While our
questionnaire was a lengthy (16-page) instrument, we obtained responses from
more than 60 percent of the eligible sampled housing units. Note that this is less
than the 70-90 percent response rates reported in several previous DOPU studies
conducted in this region (Brehm et al. 2006 Riley and Kiger 2002; Smith et al. 2001;
Trentelman 2011). Since our methods closely followed the implementation practices
reported in these earlier studies, the difference in success could be attributable to
several factors: (a) less effective field staff due to the larger scale of the effort and
number of field workers, (b) differences in the social and built environments of the
study areas, (c) lower salience of our topics to residents compared with previous
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work, or (d) changes in the propensity of residents of the region to respond to
surveys overall.
Clearly, face-to-face contact between field staff and respondents in the field was
an effective mechanism to build trust and establish a social exchange relationship
(Dillman et al. 2014). We contacted more than 90 percent of sampled households,
had almost 90 percent of those agree to participate, and retrieved 73 percent of the
surveys from homes where a survey was dropped-off. Once a face-to-face contact
has been accomplished, and agreement secured to complete the survey, it appears
that leaving survey packets on doors of nonpickup households can be an effective
practice. This supports the idea from social exchange theory that personal exchange
relationships can endure even when a personal contact is not again made when
surveys are picked up. Interestingly, where no contact was ever made with an adult,
it appears that mailing surveys is more effective than leaving survey packets on the
door. It is not clear why a single mail contact was more likely to produce a response
than leaving a survey on the door. While both methods provided the same
materials, it is possible that without a face-to-face encounter with our field team,
potential respondents viewed receiving a single mail survey packet through the mail
as more professional and authoritative compared to simply finding a packet in a
plastic bag on their door. One additional benefit of using mail modes for
noncontacted households is that additional vacant units can be identified through
surveys returned by the US Postal Service as undeliverable.
Additional support for the argument that personal contacts make a difference
comes from the households where access to household front doors was not
physically possible due to locked gates, doors, or dangerous animals in the yard
(roughly 4 percent of the total sampled households). In these cases, we used a full
multiwave mail survey, but only obtained a low response rate (25 percent). Whether
this is attributable to the mode of survey implementation or unique characteristics
of these no-access homes is difficult to determine.
Our analysis of the relationship between the county and neighborhood context
provides some insights into the types of places where the DOPU methodology
might be mostly effective. We had the highest consistent response rates in
communities and neighborhoods in Cache County, a mostly agricultural valley with
modest-sized cities (5,000 to 50,000 residents) and a stable and less diverse
population. Within the Cache Valley, neighborhoods that had more renters and
multifamily housing did have lower rates than in higher SES neighborhoods from
the same valley. We had the most difficult time getting responses in Salt Lake
County, particularly in Salt Lake City. We particularly struggled to get high
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DOPU response rates in larger multi-unit dwellings (even when physical access was
possible). The most challenging situations for our field team were found in
downtown Salt Lake City neighborhoods where a large fraction of residents lived
in large building complexes (particularly in subsidized housing projects, where new
immigrant or refugee populations, low-income elderly, and persons with mental and
physical disabilities were concentrated). We also struggled to contact and retrieve
surveys from residents living in wealthier neighborhoods in Salt Lake County that
had many newly built multi-unit condominiums and apartment complexes, and
several locked or gated residential neighborhoods. Since both types of concentrated
and access-controlled housing are growing across the U.S. (Nelson 2013), they
represent potential problems for the future use of DOPU methods in some settings.
These anecdotal field observations were tested using multi-level analysis. The
results confirmed that type of housing stock had a strong impact on response rates,
with residents living in multi-unit dwellings less likely to respond. We also found
some evidence that neighborhoods with more socially integrated residents (whites,
lower poverty rates) produced improvements in response rates net the effects of
other factors in the model. Once we accounted for the nature of the housing type
(e.g., multi-unit dwelling) the influence of living in neighborhoods with more rental
housing was not a statistically significant predictor of response rate. Interestingly,
there is little support in the multi-level model results for the idea that population
or housing density had any systematic impact on response rates. Our findings thus
add to a growing body of literature that questions whether level of urbanization per
se has any systematic link to pro-social behaviors (Hooghe and Botterman 2012). 
While we do not have data to assess cause-effect relationships directly and our
analysis is not based on a true experimental design, our findings are consistent with
the idea that people living in non-traditional forms of housing, socially marginal
groups, and people who are more mobile may be less inclined to participate in
DOPU surveys. Using social exchange theory as a guide, it appears that our survey
content may have been perceived as less salient (e.g., renters and residents of multi-
unit dwellings have less direct control over many household water use decisions).
It is also likely that the perceived benefits of participating in university-sponsored
research were lower compared with the effort required to respond for people in
these socially marginal groups (Groves et al. 2000). 
Is the higher response rate associated with the DOPU approach worth the extra
cost? The DOPU methodology is much more labor intensive, and therefore more
expensive, than a similar multiwave mail survey might be for the same target
population. It appears to work most effectively in the types of settings where it has
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been most commonly deployed in previous research (single family homeowners,
smaller towns and less urbanized areas, less transient populations). A comparison
with census data suggests that we obtained a representative cross section of each
neighborhood, which would have been much less likely had we obtained a lower
response rate. Some of our DOPU expenses might have been reduced if we had
strictly limited the number of attempts to drop-off or pick-up surveys from
households, and placed more reliance on mailings to reach noncontact households.
To maximize returns on investment, based on an analysis of our fieldwork tracking
cards, we suggest a limit of eight drop-off attempts since we had achieved 96
percent of our total eventual contacts and drop-off success rates dropped below 50
percent at that point. We also suggest stopping at five pick-up attempts since 96
percent of our successful pickups were achieved by that point and success rates
dropped dramatically (from 58 to 25 percent) after the 5th attempt. 
While not easy to assess, we also appreciate that some of our county- and
neighborhood-level differences in response rates could be related to differences in
the quality and work intensity of the survey teams deployed in each area. We set up
two main teams to do fieldwork (one at Utah State University in Cache County, the
other based at the University of Utah in Salt Lake County). The Cache County team
was smaller and more heavily supervised than the Salt Lake County team, though
we deployed a mixed team to the Wasatch County communities, and sent Cache
County enumerators to help with Salt Lake County neighborhoods toward the end
of the project. Both teams spent equal amounts of time in each study neighborhood.
The high levels of contact and cooperation observed in most of our study
neighborhoods could be unique to Utah, which has moderate crime rates6 and
(particularly in neighborhoods dominated by adherents to the Mormon faith) an
unusually strong set of social networks and a culture of obedience, neighborhood
interaction and cooperation (Gordon 2012; May 2001). Note that Utah has above
average rates of labor force participation by both men and women, which suggests
that finding adults at home might be harder than in many other states. Overall, we
believe the methods worked well in Utah and offers potential for researchers
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